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PURPOSE: A multiple user 
interference remover is provided to 
present a reception quality from 
being lowered in all operation 
environment. 

CONSTITUTION: The multiple user 
interference remover is used in a 
direct sequence-code division 
multiple access communication 
system, and has serial blocks each 
including an interference remover 
unit(ICU) for generating an 
interference recopy signal. In the 
multiple user interference remover, 
an auxiliary decoder(10a to 10c) is 
provided which measures a 
reception quality of a signal of a 
user in a received signal. When a 
reception quality of an output signal 
from a previous block is less than 
the measured reception quality by 
the auxiliary decoder, each 
interference remover unit judges 
whether the reception quality is 
lowered by the interference 
removing operation in the previous 
block, and controls the interference 
remover unit in the previous block 
so as to turn off an output signal of 
the interference recopy signal. 
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8: 

9: XI 2 0||2£l 
10a - 10c: Oil HI 

1 1a - 13c. 42a - 43c. 61a - 63c. 91a - 93c: ICU 

19a. 19b. 19c: CI3CH 

24: 

27: °LI^ 

30: g/25 xilCH^I 

32. 86: IS HIE! MOUI 

33: BER SUM 

34: Eb/No SLI§ 

35: 

66: XO g/on goj XHI CH 3» I 



a /die 

S ^ S = CDMA S6J k\±m SSi gjijoj DS-CDMA(Direct Sequence-CodeDivision Multiple Access) Al^gJOII 

aei aoioi. mq y/dis^ife 2}2i°i AFsxfoi ajss^ei d§ a>sxi2i ajs« io6i2 2|2t£i k \mim ijsa □ 

SSolJI ?I6H D=£2| AISHS^H SffiS ^§1 SSSffe *IEI8K?I 91°} DS-CDMA M±&i 

Qi AfgXVZIS XH?UI0tl m& 3101 □. 



AH 



2J30II. 21 £ gJ XHS(jamming)OII XHSSiOl E!= CDMA mtl M±EB 0IS S£J Alriri! EJgOlU &s ^ajs g-^ oi 

□. cdma §y ai^soiiai. ^ai^s ^sais ^s£i sot s^s aisxi usa amsna. aros^ix* ysi ~ 

S^olDl, ^tJ^g S!AI AI§XI ytl £}| ?|6H ^£J^2I ^HfllS 3E£I §gg ^HfllS 3E2I &flil Al s 
If tJsB CI^HaiHSP. ° 

CDMA §Aj Al^gJOIIAl Q^2I #Al^g aj 0 |§} sjjq ^n^g 3 c £f AfgZf Aj^g an|6 , 2 p^o, ^aj^ 
S 2J2J2I Al§J| £JsM S^ISf^l 9I6H AJSgoi 2|2fo| Anjjig jcg Ajaj§[p. |]i(Sjog i g§ =£Hf4= q|q|o| 



^ 21 D. 



2§ ^HaigJ 3E;i AIS £JHZ£ 0l¥OiXIXIfe BJ3I me Oil. AfSXf fcJSfe □§ AfSttMl CH6H Sgog st 
§fi " 2*«8 SZHff 4= 2iQ. NEW. D^ei MSXPf 5>P2I *J IHfHIAi SS ^111^8 §31 AfSSffe 

MSXI ^2§° AiM SHHSIte atfOI SO, 2i£iofi= HfSOII Q) e! ^=18li='4»fc! EIS2I dISPJ 3SUI 

(Eb/No)S HIM Oil Li XI o | gj^a SMSD. Eb/Nofer S6J2I if BS8PI (US Oil =SjSf{= gAjo| ma <*j\ o )6H 
5l±&2l ^§ 2iS Eb/No» 2§ i2;i S!D. £J±S2I 5*3 StS Eb/Nofe 12S Eb/No£l §)§}□. 

SfU2l ^ LHOIlAi Si ^n^S AfSffl =^ U32I i2§ Eb/NoM ^XIB ^ S!^ HISSD ^^Xf 
» 91 Si Al^gj Si?S S3JAI9DI ?I8H. mtl UBS 2f2l SJ2I2I 2JS0I AHofEICMOt 

a LH2I SJ2I2I 2ia§ a^AI3|^U. 3f8JX»B 91 e! Al^a SlfS §^AI3|>IU SE^ DS-CDMA Al^gJ°l S6J 
21 S§ JH^AI3|fe mU2J "JSg Oi AJ§^ Wgolfe □§ AfS^ ZiS aaoiD7 
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-CDMA AT^Ti' IS"!™ TviS™?" ^ 3 Pil0t Symb °' in DS-CDMAJ'M ^abi 
S A™ l^V'^' S * I(DC - CD MA multiuser serial interference canceler device) 
OCh " *"09-270736fi(JP. 09270736. A)fe *«o| 2|| Dg k}§X[ 
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SSOII JHAia SEH2I £11 Qg AfgXf 212 XODIfe £ 1 0)| UBbSQ. 
01 S 93H2| 2^21 ^ - LI !=(ICU)(61 a. 61b. 61c. 62a. 62b. 62c 63a 63b 63c)^ cc 

. oifi mm , cu aoii xia naEKDj w atw ai(sfc) *6Di» oiii ^g? »n -Bofxfo^M « 
*s icu (61 a). xi a onaao) a *u;>i<4m ssaa. »z -aoui* 3 Ti- ™ fcu^a ? xi* -Ss : £ 



ICU(61a. 62a. 63a) 2|Z|g m AlSXfa aj<=> S^lf § 
= HI 2 AlgXia y§ 6J^a S|g ^ jrj|a M A h 



!§} Zld IH^Ai ysl BgAlglD. ICU(61b. 62b. 63b) 
1 m®h\21U. ICU(61c. 62c. 63c) 2|2fg XHI3 AtgXI2l 



ICU(61a - 63a)2l OIISMi ICU(61a)2l HH XI i 



E 2S S55f01 0f£H ;iXHffi 310ID. 



^n^plmo^^ ^ ^S^(24)S SBSD. ICU(61a)0n ^ fcJSdfe 

^= ° H 3 -( Ca ^ f 35HXI2. 0I0IA-I MSS 2iS feSiimfe SJS3|(23)0I| S6H s^iq 



)a 6 6.^1(25)011 2!6H & HiS §5 
?L|e(27)0ll 2I5H SJAI ^ls AlU^i 



!S¥Ei 4=6! E! 6J§i 
I U3SSD. Ell 01 i 



aioiB sa3i(26)oii sish tf^an. 6Js^ eg 

tfa^l(26) SI BS £?UM(27){= CDMA S6J AI:±SO|-gj 



^KL^.S^-^ £, ' §£!ej a "° 011 - °™ «««« M 310? 

^»§S HlOia &fe!^l(26) S! ff§ SLI^(27) 



soi smi ^ 21 i 



3301 Q. 



)-2t2|(HI/i. ^6.UI(28)fe S!AI ^ls Aia^OII gjAI §J 
019 >*!E) f a gj A | Aigj^Qii SS p. oi*. @J Al 
)S^a 61Sfig ICU(61a)^^a tag SJ-blg ^H^ 

E 2 CHI Al 



. ¥0161^1 ?|§H SSfi §oj g fU o| S ^ a ^ jg, 

AlSi^fe ^ 6.OI (49)011 asH ^HaiS 3H(Ca)0il [Odr 
lAr 6Js(81a)S Sfe!£!D. 



T1 HU . lt ai013 S«^I(26)S¥EI BS ^LIM(27)S 6isfe SXI£IZ1 a^ SISS 

a 19b ^ql 3 ^' 0l SS AH BJ ' ' CU(63a ' 63b> 63c)0il SSaD - ICU(63a - 63b - 63c )^^ 



i^EID. OlSHeJ 6JS S 
sa..6Js«g CI3QK19 



^B6| m m MST}9i aj SB ^ 5 AI3UI ?|8H £ 1 Oil UEIH! S2Ha SJS Di 

s 0J2H ^IXH& 2! 01 D. D§ MSXIS2I 6iS^ OfEH Hfa S^sf g^og ^ 



y aoia. 



S^o^t?^ T ?a «=Ei(3) fc ^6-a 6.- S (i)a hIm/oTo^Sb 

VT., AISAISI ^ 46JS 6ja(1)S S^e}Q. X 2 Dliaai(3)3l 4-6JS 6iS(1)a XI^AI^l 1 - Al?(° in ir« 



»I2 ± HI 01 XI a Ml 2 

bi ^aioixia »i3 



lAi. a6i?i(4)fe xi a Diiea(3)£^a 

I Ai . a6.UI(4)fe XI3 0)l2£|(3)£¥a 



12 A^sx^a 6jsm 2f6f&a. 

13 AfgXfa 6JSM gf6i&D. 
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±aioni2i hm g^oii igg &w tisi azjo. UJ£tH = _fa:a. mi 2 



HI 2 ±aiOIII2l KM M^OIIAi. Jl±lJ\(8)i= S|§ Al 21 §°MI3 ffll2£|(7)0ll o| SH jiq,s, tu sa u A| ^ fll!lla TJI 

Ail 2 ± hi oi ii a. Mir s 
# AJsOID. 



I AH. HdlOII 2I6H at!;i(6)S¥EI &33 USfe A*SXIg°l gj°l2| ai§ 9 5 g Sm & , 



a 



&DIS HI2I §23 Hdlfe HI 3 ±31011121 HI3 §S|g S6H HI2 ±8101X121 HI2 HHOIIAI ^fflSQ. 

»I3 ±81011121 Mil 2|2tO||AH. ICU(63a-63c)fe U2I 31013 SS3|(26)£*EI 2J2J2I DaCH(l9a-l9c)i a,* 
« a^SD. □3Q(19aUIII I9c)fe S3gJAj SB jjgajog P3gSD- Uaa ,yc '=-!s» 

SEH2I £,'1 □ §§ AISXI 2[ fl XO^ISi HI1 ± HI 01 II LHII HI 3 ±81 01 II (HI AH Dm 0H£! 6J£i= S = g,_ H | S aj S0|CK 
SEH2I SS D§ M§I[ i>a UM^Ife £ 3S £J£E6f01 Of2H 3IXHtt 510ID-. £ 3011 UBt« SI D§ Mil If ^ tj, 

xi} sua e son uEiaj si am msii zia jhi^^jo, ¥gi o sgJS fflsg ueap 

• E 3011 UEItf b!2f aoi. Si Di AISII *S Hl^lte HI1. HI2 §y HI3 ±ai0III. SJ 33H2I CI3Qi(1 9a- 1 9c)B 2 

tfefQ. an -aionife ii a dbeeksu. s;h2i icuceia - eic). ^1(57), 2,^,(54). » w I; ( 58 T- 

™«n 5 l a fi Bl2 - EB0IXIte Wie£l(52). 3 ;H2I ICU(62a - 62c). ^6131(59). X3Mo\j\M 

2L 6 - 0 ^^ "3S=» a -D ao,x,fc wa mie - l(53) - 3;H£I lcu(63a - 63c) - ^ l(54) - 

hm i ±hioiiioiiah. a-is sis a^a icuceia - sicjfe hm uii his aisiisi ^ mmm ^o, 3 ^ JH 

^ L ^?\%Tj^ m m ® M ^ U - aa IH -^ ^S(81a - 81c)te 119 OflaSKSDOl 2I8H ^§ AI2J SpTaI^i 

xt^fi 1 f^^" ul(54)011 ° I8H afcia ^fc.^i(57)on 2ioH aaao. ideiah. afciJi(54)te sVahb" 

o "S. fflt?!^ r'f " Kfe fi^SD. OICHAi. 5W A,s fe j [t}M58a _ 58c)CH , ^^,^10^1 

lIoficuEela ^ elSwsaaJ?" 5# "'^^ ^ a L,d XH " M ^^ (81a " 81cfe 39,2 - 9I0IXI21 

HI 2 ^ Ell 01 II Si HI 3 ±ai0IIIfe ^|gt df 2 f SOI HI1 ^ai0III2l H£l SSfill g|S xHEl g5fS ^8SPIE 
□ 3CH(19a - 19c)fe HI3 ^aiOIIIS^H Sgg 2|^2I fcJsB 2]S2£)o^ C|3S§}C|. ^ 

S4S'»»*L^ M ^ H ^° 011 DS a,a2lfe °' Xf - aioia"¥aT&i5jjlImir4^iS^ 



s - §s mi oi 3 *ia ti= eiasfe Aisii2i a# 

AI3^2l ?§§ UBtHQ. 



^fe!2l ?§§ UBLH3. S§ 2ig g^ai 



--IS SSL? 6 ^^ 38 BS a s °' WUte dS21 ss m ° m wm ^ bison 

^aJ^L 01 * 01 BBof3 " aD - m2 * A1 - 2461 XH - Af ^ S ^ f ^ ai a±aa. maxi as mVoii 

h2 JS^^g-^' HIS = " SN0IS "' " SIR "' "^/No" I2S H^i afe ea , e g All Al Oil ' " EIdTn o S Ai ' 



iZH SI □§ AtgZI z> a H[2i2L^ Eb /No^f x^m 
" CHI . 4=ai sac — 



x[ 2> a JOB 5N8H Z>A j ^h^AF AJSJtj? ffl SMI IH^EI^I 

A All 1 J Tl p"i i r— i tu -T- 1 » . . '"■—»—-.-. — — i 



^^iS^-A'-^-^L^JJl^ yil Si g S) Oil AH. D§ AfSIf a« HI 
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SjUSJSS. mao\ Clg aISXI 2}W'XO:>lte DgjU eag gJfeD: 
(1) =££1 §SS Eb/No^ yg g^OllAi 21s xoji 



(2) =££j a 21 ¥ Si Si ;h;H°I £1s>°\ E||OI9°g °J°[ AI21-2ISil ^gig aj 

JDf SSffi (ID 4=dJ §§ ^Al XHofa 4= 5i!D. " 



DS AISXI 2} a XO 



asoi 01 S 

£ US2I =Sjg 
310ID. .,„ 



§u= 31&21 ami 



jig ^ atfe b§ M8i j_^a niTj jig x» § g£ 



&w m 
31 ^ 

91 si 2t 
S0IIA1 

i!i s 

61 £15= 

□ 4=° I 



I2| -i^ gj 

a an ^aoii A^sx^2l ^is ^sju ggs> 2* a xh^ai ysi b^a^iji b^sdi 9i6H Aisxiei ^ 

2*2*21 XI1 1 21 g SUI Si 4iJEJ 2!S XH^AI tjii afcfSDi ? ,$ 2>2*o| IiM 1^ 

**40H°I sjg §^a S^S 5S5fb XiM ±8101X1: id 8 ^HIOIXIOIIAI g^a AISXT2I m^M *ISB 
^2g^B 6JsOII o|8D, A^Al 2J2JIU SSia 2j2»o| ^31 =£B ^gogug gei~Aig 

Aigjf2i &js asm mmm zis xh^aj y§§ dai ^^ai?di 91 §i 212401 B12 21s 'xojfsuM - ''^ 

--'-^-B S3 il«S£¥E1 DAI i^a 2}£ XH^AI iJsI S6fg(2. x|£? <m<SS Qg-MOII *asb7 

2j2i B12 at i 4>ea 5> fe ^-3H2i *!n-3^a mi = s»fe *4oh°i »i 2 ±dioixi: ^i m 2 -aioixi 
oixibj ^aioixioiiAi i^a Dmm uassui ?ig[ ^4;h°i aai ^s; si ^tia tisoii s»=i ai^x 2 

4*£J MSS ^SSPI 9I§1 ^<OH2J Oil til ^5 588(2:^1 M1 Si JBI2 2i£ JO 31 SUM 

*°M^D e&) 6JS2I ^£1 SSOI &3I Oil til 4B0II 2I6H A1§XI2I iJs2l g§ao q^i 

3^011 21 « XH^AI >JS2I i^i e-S2HAI9UI 9I6H id 9 S^OIIAI fll* SLIMS 2S6I— -c,^ s 
21^21 AI§X|o|_6Js^¥a Di MSXJB2I tls» XWo\H. 01° ^2}o ( AISXfo| a,^- QI3S6DI ?I6H 

Afeii^^a aiifa ysi mmmi= ^jsa xhsis ?is ds-cdma am k\§x\ ejg bi^3i?j ms 



si 



DgJ2.l fe^l DS-CDMA Di AlStt 21^ HI^^IOilAi. £jgj Sso S « H t a Ajgo| ^*ai g g0 | wmi ^ 

^OIlAi @30il 2I6H AHSlEISifeXI* &So\H, 21^ XH^AI 6JS2I i^i e 2H6f3l ?I6H S«(MIAi 

2JS XO^I SUM* tDEJAi. DS-CDMA D§ AlSXf 21^ XO^Ife 4^ M^OI 21S XO SSoTeiSH 

AiofSJfe 31 S ^fJI M 4 SID. 

J5g2l «| 2 =i SOU tt!2f. MSII2I ajs ^SIU ggs 2ia j„^ At aj^ s ^aj^j,^ a ^ g[I2 M g^o| a, S o, . 
sSS ^SSUI 9I8H AlSXISf 2f2} glBfE! 2|3|0| ^ n ^^^i o U e ^ ^ajej ai S ^ ¥H ^jah tuhu ai 

s» ^a ISD | o ls 2^0, Hll a6 j s-jh2i s^a s^s s&rnfe bii'^eiioixi: ^aoiir 

OJAi »«a W8»2| 2JS XH^M ^SI idil H SS¥B a,^, 9181. A«» aT=Sl HfflS ^ ii f 

tis^a m§aI2i ais sa§i 21^ xh ^m ^si dai h^a^ih 



•S3 AI5 



SXI2I Also) ^a, g Sg s§gp| °|g} 2|2,m| H | 2 j_ ( Aj ^i^^i SU e o, a^, 4B°S¥H 
i^m'x^ 9 ^ IH ^ M = AjoH2, ajsB Q§ ^^011 ^35131 9IS 2 t 2|o| H |2 a6i - BS g>fe .^- 

^I^^^ B ^ S SSSfe --^-1 »I2 ^aiOIJI: ^31 HI2 ±E||0IXIg0IIA1 DHI&t ^EilOIXI OIlAi W<£& J] - 
SlS^X. 0PI ?i& ^ 4SJH ° I 11139 " B: ^S(HI 5iS AISW2I tlsoj -a, ggg * S SDI9IS ^-9H ; - 

o -? 5 ^ ^ - 01 01 11 011 AH 2 = io;i sumoii 210H ^sa ^ti §aoi ^1 oiibii ^ -boii 

5S =i fSXf2 ' 4s4J Q 8fS8HH HHWXI. ^31 M2 ^HI0IaIS2I SftJOIlAi E2 2)^ XO3I0II o|§ H ^ . 

§a J^saoi m\ mm ^boii 2ish ^sa Atsxi2i 4ti §ssd ch naafe §?m xh^ai tsia m . : 
Z%fL^ ° I5H -ei'o'^issi siue idasife ^bioixis2i mug z»g xo;i sum* xjiohs^ hi 

Si G3i!Sf: " ° I§H Atsx^¥a ama ijsa sawt yaa »£is 91 m ds-cdma 

us AfgAf 21^ X03i;?f xiisau. 



II AH . 2J& JAWJ\ SUMWI 2I6H ^SS A 



ill sa2i 2g §s 

?/25 §a X-IICH 4= 



£JS DgJSl DS-CDMA Di K}§!\ 2iS XII3H3I 
2JS XII3H S§§ g} 2HAI3|fe 2J^_X02]J?UM_ 

•HjLJjaa. msiAi, ^^o, g^oiiAi 21s xo^i suM2i i a sj 2°^ siasi 511 % d 2i^ x h^aT 

tiaSI e 2HAI9DI 9I§H XHIOia 21S X03I SLIMfe H2I ^ai g ao| ^| ^EflOIXIOII ^a» fe ^aToiII 

OilAI aars! 2.^ H^3I SUM SSI »U2! 3101 UfSfSiSID -HlUlAIOil ^Jof. _9I0IXI 
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s ug2i si3 ^bou ma». h\sx\M}& amm suet aa- a*w ti&u Mknn aetata w»ito..Ai*o, 

^ sago h srsaifii rai. a* ai2 -hioixiso, WU0BA1 m aa xo -„ ^ai'^Vsoi 

oh ^aoixisa au . , JSS6fte ± a,o mg2 , SKJOI | Ai ^ xo „ sL|M , B|ot ^ -J- -- ^ 
*bb ss«t=. ataisi usaa <u S s~ei d§? /aswssi yii i« M 01* W°7a i ■ 

™! SS^ 21 M8XHE¥H ama ^ m =»» fc - AJ ^ ^:^aS^'S- 



SI Efae! DS-CDMA Di AfStt 21 XO;>l! 
fcr 21£ j,,^ g§ g g 25AI3lfe 2!g XOJI ^Ll^i 
BOII 33SD. WE\M. M^OIIAI 2!£j XOSM ? 

D. 



II AH, 21S SLIM Oil 2I6H ^.§a =^ij M§iO| 2 g § e 

i &ssfjioii aiae ess mate moT^ 

; UM°| 2>a JHI S§2| g g 2 n^ 2j§8l 5i| gi 



f ^' SSa 4Hg 2»S §§1 2IBSI e 2HAI3DISDfe. IH^At aj*oi_ fi » pjigjoi -a. 



^ s§§§ s ^g£i uf^sis ^aioiiss oiiAisffe ^ya see 5f 



gAIOII 1 

§-1^-^-"— -^l^msjLB Ps-cdma di k\mi\ aa io^ib seh^ eofga E ioji uei 

£ 40)1 .UEHdJ Di AF§If 2ia Xil^^lfe 3 ;H2| Oilbl ^5J|(l0a. 10b. 10c) Si ICU(61a - 63c) CH6J0II ^^;H°| | C 
Am -iri 3C) " =S8tte *^ f2 ' Wlbl ^ 5 ^SIOIXIB 3»fc SOJlAi £1011 UBia §EHo| CIS MS» 2IS Hl^lS 



S3 an 



= S ?' (10a ' 1 ° b - 1 ° C) = 6JS(1)0II HSa A>SAf aj S o, HlMOIiaS(BER) Si Eb/NoS 

Z l 4 ^' 1 f b ' 14c)SAi Sllim a^SO- §S 6J2(14a)^ ICU(11a. 12a. 13a)( 

IS a, A :^ ( 4b) ^ ICU(11b ' 12b - 13b ^l S3£I2. ii 6J2(14c)!= ICU(11c. 12c. 13c)0ll -a, 
S r ?- a i. 1 lf - I 46 / 14G)fe S2121 W& SSS ICU(11a ~ 13c >^ SSi 4= HQ. OOB SB. OIS £J<2^ Al 

55 sssi ssTcSTi^^a^v; s D M - mm icu(na - i3c)wi aa " ^ 

ICU(1 1a - 13c)2| OH^AM ICU(12a)2l bHXlfe E OfBH 3IXH»'a0ID. 

?iCW6lt)at U ioi»D* (BER) " § ° U - (33) * -^ ;H °' 0151 ffl<M3l(32m 90HA1 E 20II UBtH S2JI 
Sa^Eb/No« A s£sjD b/N ° ^ S ° U - (34) = ^ = ^1(23)011 2I6H ^§a H§a ^2??B Eb/NoH ?S6H2. ^ 
)3J 3011 B^EIfe §^ 2» S JH^AJ 6Js(82a)SAi #6i^l(29)S¥D S^SfAl SfeD.IW ^S(15 4 

^a e§a niia§ 3is(pu2i his onass *s»e^ stssd. ' "° s 

52 c3,, M ~ M32) = ^ §a ^S(14a)SA1 S3a 6.IS(1)0| Eb/No2f Eb/No ^§ ^LIM(34)0il 21 6H ^ 
S,? c ! b M N0B UI51Sf:2 - Eb/No - S ^UM(34)0II 2I6H Eb/No^ dim §2IS¥H ^Sg ti\o\ -a, E , A.a?, 
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)S S^ehB. §i bllO HI013l(32j1fBER ^§ ^LIM(33)0II 2I6H ^§E! BeWS =£aj gfi tJ2(14a)^AH = 
^ £1&U)21 BERil dlHoHfl. UIH SjU'S^B ^SEIte dJ2J aOI. BER SUS(33)0II °I6H *S=i BEROl"- 
.US BERSDB Haatas? H|<H &!£(15 " 

)»_S3e!B. SBl ^ Wife. Eb/No ^L|e(34)0ll 2I6H Eb / No ^ l ^aj g§j AJS(14a)SA1 = = ^a, 

6Ja(1)2| Eb/NoSQ B XHSfafc Si? Efc BER ^LIJ=(33)0II 2I6H ^§£! BEROI =£AJ §| ais^^T^ 

m a *t^ri x,^ RHD H ^ gf£ ' fe **' S§ Hl12 ^Ka^te B8I0I 2MS JO Oil 2I6H ao mShS 
B^ejLi.AilCH cJs(15 3 



WIPS ^SiSiHAI^gJ PATROM 



)m iSHfeQ. HI 3 ^EilOIXI2l iJS H0IIA1 ICU(13o)fe IH S HI CM ^JsE §eg>XI SHI (US Oil HlOOIOOJS 
S/2HAIS §2;i SB. MM ±B\0\l\o\ HI1 B^OHAH ICU(11a)fe OHHS HI 01 ai<i> E g|35fl| «| A-an, r ;l' 
Oil §S blH HICH^I(12). BER $?UM(33) Si Eb/No ^§ ??LI<=(34)S £XI ^ 21D. 

hii ^ai oil oil mm am hi^uisi §stg 2 4 sj e ss assioi ofeh jixhb soib. 

Oil HI ^23KlOa. 10b. 10c)fe =£Ai a £J£0)« ^ajs AJ£d)°l Eb/No Si mw&m 3IS2I BEffSS*-''' 

oH3. ^tJ gi £JS(14a. 14b, 14c)^Ai ^§9 Eb/No S! BERS AISXtCHI CHSafe ICU(11a - 13c) Oil S^glCL 

saioii. ^,M£! Aisd)^ e 1011 uBtdi §2H°! Dg Aisxt -as fli^^ia §s§ aijog n M ± H ioixi H12 ^-aioi 

XI SJ HI3 ±EU0IXI 2|2|0IIAi 2)ah HI3HS ?I6H fl£|£!D. 0U|Bt°S. x HE >, & , A, Sfe D3CH(19a. 19b. 13c)(HI 2I6H 
Q3SSD. 

2*2*21 ICU(11a - 13c) Oil Ai §1 blil HIOi;i(32)fe =£aj SM AJS(14a. 14b. 14c)SA1 ig&l fll-gj g§ ;|goi BE 
R Si Eb/No^ UBt* ^aj g§Jg Eb/No $?LI^(34)£^H ggS Eb/No SJ BER ^§ ??LI!=(33)^a 
S ffiia§ 31321 BER If dIJDeJB. Eb/No =S ^1-1^(34)3^8 Eb/No SJ BER SLIM(33)£^eT 

pSS Mlia§ 31321 BERS UBtb ^aj gg 0 | g S Ajs(l4a. 14b. 14c)S 33S 34SSD B XHSISLI^ aj 
)fe y§ M2I ICUOil §3SQ. Oia© D2I , cu;n 4,ai gS o| XH6IB S§§ M sg AisHgi- hs^n 

01 felAIOIIOIIAI. 2i^ Hl^ S§ S*o| aj^oi ^aj g i0 | hhqej^. 4=aj ggoi 21 S €3 011 2I6H HI^EI^= ^° 

. Ajiy m^oiiah 2}ah esoi Saisb. WBAi. ^a, ggg §^0, MgIf xo ^ )0)l mum otx^r 

XI S 21ah ssoil 2loH XISIEIfe 3J0I ^XISB. 

01 Aj A |0||o,| Aii ^ah JO g§ a ^ £ | maas ^]^o t BER a; aj^o| E b/No^ bimaa. Zl^^h aJs°| Eb/No 5E 

liH!2-i^ 3ISSI BERS 2i ah g S£ | g s o, 2 ii g jjICMS^I 91 6H UIUS 4= 25D. DBU g SS | «i 

^fe Eb/No SJ BER 2^S a§S2gW SB « All 81 Sil 4= 2131 ttHSOil, 2}a Hl» SS2I S =* SJ Eh/N 
o SJ BER 2^3f Sag OH SB S^Sf^l HI 01 3 4= °!B. 

&AI0II 2 

£6g^g^S2l HI 2 AJAI OjlOjlJELg gig DS-CDMA D§ AlgAI- g.^ SO 318 SEHg SO j SB HI2 M Al Oil 
Oil il Sig Df Af§ JK 2}Aj X^^^l^ ICU(1 1a - 13c) LHAJOII ^^3H2I ICU(41a -43c) SJ H"l>rii72H ggf HI 
OJ3l(66)« g?- aoiiAi £ 40II UBUi *\M Di Afgll 2]ah XO^I£f &0I8IQ. £ 40II BBtiJ 212f ggsi 

E 60II UBty S!S D§ MSXJ 2>S XO^I "=ig SiJ§! Sf5 HSg UBbBD. ^a_i S § dS(14a 14b 14c) 
ICU(41a - 43c)SDfe 2SIBI Hl^ S/2H ggf HIOI3|(66)0ll SSSD. 

ICU(41a -43c)fe Sg bill HIOi5l(32)5f ffiSxl 812, Eb/No ^§ ^LIJ=(34)0II 2ISH ^§9 Eb/No SJ BER ^§ 
)SA1 S^£Jfe aoilA-1 E 5011 UEitS ICU(12a)£l ^OISIDJ &JS(45 1 

!2 *2 m:i2, 012 S ^ 01 §S21 XH6fS ^-aIB SS8I2, U2I 2}ah ggo, g SE |CHOI M ICUB SS5l 
)S a^g[B.AJS(i6 1 

'^ifif ~ 43c)0IIAi ^ XO °§2I e S SJ EHfe Aigy g^oim ICUS¥B Xil CH AJsOII 2I6H i§EIAI S3 5J 
)W 2loH 5iSD. HI3 ^HI0IXI2I £JS U2I ICU(43c)fe CM CH & HICH aj SE S3g)^| S 3| OH S Oil S/2HHI 

cH^i(3o)s 3js aep^ hd. hm ±aioixi°i hh mm lh°i icu(4ia)t= o\mm ^ti §i aj^e s^shi ?*d\w& 

Oil §i dim HI 0131 (32) SI BER ^§ ^UM(33)B 3>XI SfeQ. 

S frH,S S21 E2 ^ Al011011 tthg ^ S DS-CDMA Di K\SX\ 2}« HI^PIS SEHS S01SD. HI 2 AJAIOll 
? ^ DS MS:^:, afl ^^^^ 3:11,21 ^S5l(14a. 14b, 14c). HIT! B/2H Sgf HIW3|(66) SJ ICU(6 

nfo7Ai«?- ^ 4:;H21 ICU(41a - 43c)» ^3f£ S Oil AH E 30II UBH! SBH2I SI Di MSX\ 2i& XO 

3|2f A.fOloJB. E 3CMI BBH! §i& E 7011 UBH! Di AlgXI X\?\J\ ?gfg ggg S5 a§ 
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»i2 gAioiioii tug am Aigxi z}&jimi\ o \ oi?h nwa ^mn "~ a , ».» r,= , 

£8§E ™ "Em a 2 ftiAiaon db £s os a>8» v% nM5t™&±2 SbSq * 0IP - 

)3 UBHi bfo| |GU(41a - 43c)0flAH Eb/No £J BER ia§ AHI s/on monirfifi^i = = -in 

(io2)« M . a « *o bboi nxis » a **. isoi ^ S 5 oTsT ;f<ya §° | y ii lapi esai S^jo 



E!D. zi.au. a xo ssoi sxie! aims- 



oi moii oi?aE a^axi 



SS-AfS'Ll^!?^; X ° S ( 25 »'^K66)te »I2 -EHOIII0IA1 ICU(42a - 42c) go, a o,o, ^oj - a, ~ 

HI 2 ^EIIOIXIOIIAI ICU(42a - 42c) g°r OHLI 8fU°l 46) §U0l ^IMmifHm ^-a> M ~,. A , x ■ • 
- E-^K 105)011 AH. E3 HI 01 XI 2| ICU(43a - 43c) S°| gJ2,o, ^o, -a, gaol -a, = i. aTsHL , J 1 

?4.q & " (105 * 106) -' ^ " 3 - Hlom;f - AJ Mo1 onus m= =;sJ! iS *i52 

J3 ^aioixife -a, gi0 i aiHgre^s SS mxi at ^ich^= ^kios^h Qj| (1 nn a c. 

sa o i:K;x 9s .* 8 Bss es « a icu<4 " - ™™™™™ 

B|l(101 -106)011* MEJfe 4=6J ill H«A| 3lfe 3S}0 | afe ^ IO g S0| . aa . ag ?|§H ^ 

MB*!? 2,2,3 ' CUWIAi H?1 Saa S ^ * MViwfc^W 



W8» 2»S MICH S§g aaajog -a, g Z ™*g - f m™-™ f xf 

-EnOIIlOB 2J6H 4=6- BBSD CH H»Slfe 3^ XO 8/2= ; S» ^K66)t Vs^aoi 

AH ICUOIlAi 21 S CHXII 6JSB e 2HAI3I£^ HHSg 4 °!D. 



Ai a^oj |CU( 
J\ ffHSOII 
SIS 4fe 

a oi wibi 



, DS 

KD. 

•a 7: 



xi a 011 til ^5 r^groixi zisi gjo|o| ^».^eiioixi 

^AI0||3 



qi, u ' c *" 1 0,1011 "CU(11a - 13c)^^ 0I ICU(11a - 13cm ^^sjog ^ 0|S| |Cuf 

^"(Sllf.cu' ^o7„!2~ ?!,| A ^^ £f DS ~ CDMA os wsw ™™* ^oimo ,cu - 9 

3 4V M ra A i~^ ^ » B » = 9-0. UB..DS 

SJcSm? 5 HIC^IOO) CH6J01I #6i^l(35) H US U |5l »KM3I(32) CH6J0II gg dim HI0D|(86)S a- « 
utf^ ^|^(a)0|| o| oH ^A^,(29)^-a 6JS» ^6iSH2. 12 Sfi V® Jffl^M US(82a)SAH S8ISD. 
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<im WIPS " ^ ° m Al - B p ATROM 
M|3 ^lAICMIOIl [OH DS — CDMA Dirfe* as fll^lfe ^{a)M a=1 fEfeW ggaogju «. , ., AlftJim m 

o^l ?|8H ^(a)^Olf 1 AhOIWIAI 32121. Oil B SB 0 53 fig=iD f 3gJoMI 



S W^W mm DS-CDMA Qi MUX! as Xll^lOil o|§h JHI 01 3§g fll^ 3™0ID ru?m 

CDMA DS AfSXf as ffl^lte AISOBAI^fcJ IS 2|*2I aa XO S§i"n -a, Si = m Pii™ S?r7 

jii 3 g aim 21 a^, oj £ | fe E2 uaioiioii mm am Mmi\ as xojioii act jm 3 a, AI0 ,| O , <», Bl9 

S^om, 6 "' ****** AWWI0IIA1. M8XJSI.4*te 3SJ0I2. ±E1I0IXI2I4= q, a , 30 ID Z2EHD « W «s .. ai . 0| 
<Ot 3£J0I 0IUI2. -EII0IXI2I - o,AI 30 | Oft- DS-CDMA DS MUX! as XOJICHI ^iiVsE £ 



5 S? 01 ' ^ ^21JUi2LaOL_t!S igi DH3E». ^Aigy 6JS2I Eb/No^t yau a=J= -a,sl, a,~ 

?2i s?i moil ^oife gj^ uhxkhiai gjo,o| a6f;n oi^ois 4» a§§ oishshoi a sjoid. 

(57) S?HI a?i 

&=?m 1 . 

it? oMemtffS, 6818 ^ XH ** M AJ§3 W«AI3I3 ftBiaJI ?|5H AISXI2I 2>2J aagj 2,2,0, »| 1 ^S ™ 

a%«a°iT-c» w ?n, ilf^S.?,? i! AJSB ^ a -^^^^a tifioii fifl, Aie^ a & 



X1I2 ^EIIOIXISOIIA-1 DFXIBj ^Ell 01 XI Oil Ai D3SSUI ^ 

^6JS AJ S0] | 5g}&} A fg X fO| ai S o| ^aj g as ^§ §D | o !t} ^^^o, ojihi 



OH£i ciag ai 

?5 ^Bi 



S^S 2 . 

i!52 ai^Jl?* 3 * afl ^^ A l 3 '^ S^5I2. AfSXfoi AJ221 -a, ggg ^ §5 ^, „ ffl 

f 5a ??«?? a 2,2,21 33,1 afl ° LI ^ a ^s^a xh^m ej» aSa^ww x) 



200077/14 _ 



±91 01 XI Oil Ai m&Ei A*gXI°fi?S 

S 3^ZfO| 2=.^ s A s cf > A ( ^| «jj Ago, 



AISXI2I 6JS2I §i§ ^gsui 2J2J2| M2 ma tmtj-ji 

3 .fcias^a dm tugs z.^ xh^ai tisa stiso 6J£» pa « 

as ^fe S5<OH2l ^S-S^&i S^S 5S8lte SJ40H2I fl|2 ±9I0IX|7 



WIPS ^5lS^AI±a PATROM 



■tism 9I8H-. AJSXf 2|2|]U gat 

s asiif z>s xh^ai ti&m paT 



HI 

=££JE! AJsCHI 5SE! AISXI2I £Js2l ^tl 



£J\ ± 

ami ^ 
as s 

D\ ?I5H 



2 ±9101X1 eCMI Ai 0fX|E>J2S assa pigs P^SsUI ?l§> ^4=}H2I Q3S 

ye ^ssdi ?i a **<oit2i oimi ^5 ^ 

9I0IXKHIAI 2§ 2}a Hl»;i SUM Oil 2I6H ^SS 4^§§§J0I a^, ^ £ & ^ 

hsd ch »&aiB ooixi. ^1 H12 ±9101x1521 »lhhiai n 2 minimi °i§h *V 5 »oi «->. 

± 91 pi XI S 21 of PS fcjjssjt ±E ,|0| Xlg o, 8tus 35,^3, oyE§ j, |01Wfe IO g/aagS . 
D*2, M g» S¥a amB tja. sgf5[fe ^ 9lal DS-Cd"1 cTg mSxII^I,^ 



S 1 ?!* 3 . 

BI2S0II 240HA1. *S XH^AI ±Js>o, g^S £ 2HAI3DI ?I6H ±§£! JOJI SLI^I a^, ^ ami Tin,, a™ 
fe ±9.0IXIOim 321 8SI0I flojo, ^ sug gfi| gfU oj DS -CDMA D~g M^flS XoV 

S^S 4 . 

AJSXJ2J ills SgJ & 2i3 XH^Ah £J]gll g^AI3|2 AHIXI2I 6J22I -a, gx.g *x, 3D , o |8H 

a d'S^^a &^l AHU ^B2| ft a, ,M2 3 o |g} H|1 saJjfe B M ^hioixi; 

M t! 2 | PAI ^MAI3IH MSXJ2I a, S o, -aj §& , g o ]& p^m, H|2 imi ^7]^ ^ ^ ^ 



12 ±910111 gOllAi 01X1 B| ±9101X1 CHI Ai gf^gj ^IsS P3S6DI ?|gf ^^;H2I CI as 4=B: 



^AjEj AjgQji 5Sa AISXI2I 6JS2I ^£1 



^ A| 

Oil til 

<^a- 



rSofPI ?|& ^4=:h°I 
S3 01 



mi m 



i — I ' 



fe^l Oil Ul ^5 ^aOII 2I6H =§g AI§Xf°l 



51 



9I0IXI CHI A-i 2g 21^ JO 3 1 ^LIMOII 2I6H ^SS ^ai 

asp a 2ns>mm wmx\, mz ±9ioixiso, mumM m ^ m j m o m <, t r gao , MD , 

±9I0IXI§2I SIU1 idSolfe ±9I0IXI§2, auMA) aa im{ gug|| x s/2 n 

oh D^a AFgxis^a ania ±isa sssife a.^o, meib we ds-cdma og msxiI^ ^ 



m=?m 5 . 

HI4S0II 9i0\M. 2Jah jh^AI ajso, |a S g 2HAI3UI ?|6H 5SS 2ffl XO^I ^L|e; f a^, ^bOIXINI Aiinst 
t ±9IOIXI(HIAi 1221 SS0 . fflfifS . 2» fl IO.I * U g SS| »u5 DS-CDMA pi ^^^1^ XO^K J ° f 
6 . 

&' s-^s SsiSffe XII 1 ±9101X1: -•■T-'n-i 



XII 
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- WIPS ^5lS^AI±aj PATROM 

^BIOlAlOHAi Af§Al2rffs XH^At i.isl 6JS! H2^ a ?I6H h\gl\ ?wjn a,a> 

wtskwj\ 9\& W2, H12 as xo;i sus. si a* -b°^h tiM#a qai gT«« ^ iE-m 

5i6lt SS40H2I HI2 ±EflOIXI; 

H12 ^eiioiji mwM ofxi°t ^hioixioiiai g^a ;>iss aasspi »4oh°i ciss ^a: a 
^6ja a soil s&a Alexia Ajgoi -aj g§ § a §5U | o )Sh s^; H2 | ^ £ ^Ba.s&mn: 

hh a; H12 as xo:?i $?us a^g gg, s^og^a usa -a, §aoi q, ihi S£ ^ Q0)1 0 . 

AISXI2I Algol -a, gi j eD QH UStElfe S^OII as XD^AI AJS2I S3 91 £3 &±AI3DI ?|§H Adaj is 
OUAi ^ g xo o U§§ 5§§fe -9i SSSJte. 2[2|2| A f§XI2l Ajgg ¥a Dg A |§XI!i2l A, sa xoe^oi 
* 2|2t2| AISXI2I Aigg ?|8H D^2I AISXIS^B aniE! tJsB SSalfe 4*&]£! ^ & o\ X l?im °\m 

DS— CDMA DS AISXI as Hl»;>l. wS *- J A1cls " rl ^ 

s^tt 7 . ... 

AISXI2I AJs ggjgj j H ^ Af AJgg ^AJAIJIJ, S ag 1]}i AISIfO| A|gO| -a, ga8 ^gg D| o| S(( 

§xi2i zfzt a&a 2|2|o| m as hi:h;>i sli<= as 4>4js uss^a as aH ^ai 6j^b aasui sh*j =»^o, ™ 

1 at» ^B§ ^;H2i sjh s^a mus ssaite jan ^hioixi; " 

djffl ^HIOIXIOIlAi gtggj Af§XI2l as XH^AI ^JS§ 6jg| gao^a aj S0 || ^SUI ?I8H AfgXI 2^21 

S! 2|2jo, -b, fe^l ^}| ^325?0 £J<s£¥a AlgXI2l £Js> ggjU §SS 2} a XH^AI ai SS qui 

B^AIsm AI§XI2I 6JS2I =>6J Ii§ mS&D\ Z\m 2}^o( Xi |2 2Iah i m \ - U e, a ^ ^ Q o^ a * 

- -'^^-^ ok\ as jh^m ysi gjA» so , xFg Aig B DS ,^0!, § « §(;| ¥l& ^^o, A ^ l2 ^ 

&D\ Ji\2 ±HI0IaIS2I D^l ^ ^EIIOIXI Oil AH JIsS CI3SSUI ?IS.^^;H°I Q3S ^B: 

tisoii sea Afsifoj Aigoj -ai g |.g ^ss^i o lg} ^^ 3H o| Mm ^ a 

^EIIOIXIOIIA-i 2§ as Bl^^l SUSOII °I§H ^SS <^6J gHOI Oil til 4»8(HI 2I8H ^§£1 Af^J|0| 

saep en &&mm wmx\, &i\ hi 2 ^aioixis?j auwiAi »i2 as hi^jioii 2i§h ^sa -aj sg0 | 
?! u ,! ?.? 419011 ° I§H M§If21 §iect a waafe as ih^ai 6Js°i b« enns s^aisdi 

-rloH «5I ^E1IOIXISO| 5 fLfS Ajsy m - ^EHOIXISS, S»U0IIAi as IO^I ??LII=3 XllOISIfe- fll^ s/ 2 n got m 

21^T-?f . 5S8te - Af s»2i Q fS Aisxisoi A,g S jii^aa. 01* ^^o, MSW2I A,g S D3 

JoDI T |5H D^2| Af§XfS¥B SHia 6JSB 5&5lfe ^6Ja 6JS2I XIEIB DS-CDMA DS AISXI as HI 

m=?m 8 . 

»I7SK)|| SJOIAi.aS XH^AI 6_l^o| §a ai^S ^±AI3U| ?|6H 5i§ as XO^I SLI^;i #31 ^HIOIXIOII Aig, 
of c ^EIIOIXIOIIAH 321 4=6J MSOI £|S|o, ^ah X i|^^| °L|E go, stU oj DS-CDMA DS AI§XI as Hl^^l. 

9 . 

MSXI2I Aig asilf SgJg} 21S IH^Af iJsB &^AI3IH S^6I2 A>§a>2I Ajgo| -a, gg e » Sst? | o |5H A[ 

exia p ass ^->;H2i hm as hi^^i sum sy 4=6ja ti^^a as xh^ai Ajg a a^spi ?i& 

HI1 a6i 4=BS Sffe ^4=;H2I sji S^a S^S SifSfe »I1 ^EIIOIXI: 

fijffl ^EJOIXKHlAi i^a AISXI2I as XH^AI Aigg Aigs 8i!°£^a 6JS0II 5I4I8DI ?I6H K\SI\ S£[ 

m SSnl -^s?a tJsg¥B Afsxi2i 6_is ^sii sas as XH^AI Ajg^- 5 

2lpH DAI as XH^AI 6_>S3 *Dmj\ ?|gl 2f^2l HI 3 ^^1 4=B » fef?| ->6J t!SS¥H OtD\ HI 3 - 

^4=b°i A,g S a Ajs f2 ai SM Q [S ^eiioijioii m^m\ z\m ^^o\ m ay A 9g ^ b ^^;h2Thi 

2 ^Bi 5i5ffe ^^3H2I HI2 ^EIIOIJI; 

fe f ^l HI2 ±E|I0IXIS2I DIXI^I ^ Ell 01 XI (HI A1 ^^a ^IsB D3S6DI ?|g} ^4=;H2I D39 4^B: 
<^^a 6_i§0|| sea AISXI2I 6JS2I 4=6J iil ^gSUI ?|S ( ^^; H °I WIUI ^5 4=B: Si 
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mm 



Br™, $m 

&3I ±mO\X\mk\ 2g 2J£j fll^^rmjeoii o| SH ^§£1 ^ai § a0 l 61-31 ^SOU o|§ h a sa A|s^oj 

-t- 1 SSfiD CH 2fS6Hi! OH BUI. &3I Xil2 ^ HI 01 XI SSI SlUWIAi JUI2 2fS HI 3H 31 (HI 2I6H ^§£! §§J0| &3| 
Midi ^5 =£Bffll °I5H ^SS h\gl\2.\ ^tl gSSD Q MSJEIfe Z»{d XH^AI £J3E°I £3-31818 g,>±AI3l3| 
?I5H &3I ±EII0IXIS2| SJUB £dS!5UEr ±BI0mS2l ofLKHIAI ZIS HI3I3I SU§| HK)l8fi= HI3H g/2H S3 HI 
01 ^9§ seSJfe. 2|2J2I AJSXhSI iL'SS^B C|g AfgXlgo| xi Sfi X-06H2. OI^2|2|2i AfSXfoi C]3 
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